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iT^^i /Vj^] ;^^] ^ i7^>i A^^l {Focus search apparatus and focus search 
method} 

£ 2^ £ loll ^S. ^B]^ jS)-^^ ^-Bj-i^Cf. 

£ 5fe 3E 3<^1 -EA]^ -^^^7]^ M-Bj-'^c)-. 

7] M-Hl-'icf. 
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<8> ^ ^ ^l^^^Coptical system)^! ^>-§-slfe S.^^ ^^^1 ^^1 ^ 

# ^ S^MS- ol^^A]^ ^, AltiCfocus servo)!- ^i^l^^l 

<9> £ 1^ % Ai^i^oijA^ 7i)e^^o.^ ^^^1-71 ^tt 1-^ 

M-H^-iflcf. £ 1^ ^s^>^. ^ ^'^(20)^ ^ cliaL(io)>a-'Hl 7]^^ ^■ 

^^}JL, ^B. ^E-l(30)^ % ^^(20)^S-^Bl <Hl5^^J:(focus 

error signal; FE)1- t^^^VJI 5L7l^ 5] a] j:(fe)o11 S.^^i ^i^l- ^tb 

^^^a^lCfocus output drive signal; F0D)1- % ^^(20)^1 ^^oilolB] (actuator; 

<io> 2^ S. lofl iT^^i 4^^^. £ 2^ ^ 

<=>l-8-^><^ ^^S^t:]-. 

<ii> £ 1 ^ £ 2-1- ^2:^H ^i^l (focus search) ^ i^S^ ^i^(focus servo) 
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<12> v]^^3.ao)^<^ 7ls.(record)*>7iq- % ^^3.(10)^^^.^^ ^S. 

# ;^fl^Kplay back)*>7l ^ ^'^(20)^ w]::e.a1 ^-I^Cfocus servo)<^l ^ 

<13> ^<a(20)<>l % v]^^3.(lQ)'^] cfl^>o^ ^^^^1 (focused posit ion)^«oHl ^Icf^, 

^ ^<^(20)^ S^>^ <HleiAi^(FE)l- ^ ^cf. ne^Jl ^ ^^(20)0] ^^-7] 

^ ^'^(20)^ A^il- ^ ^ o;[cf. 

<HleiAi^(FE)^ ^tflS^:^ ^^5l:^H^ ^-g-^m ^^^^ ^ ^*^(20)^ 

^o] ^^^Vcf. oje^^ ^i^K focus search) el- 

<15> .^l^tfl £23] a«^lA-1 % ^<a(20)^ ^ cli^dO)^^^^ ol-sfl^o.^ oi:§-^>jl 

. b<^l>H ^ ^ 'a (20)0] ^ c]ia.(10)^-^S ol^g-tlrcl-. ^ ^'^(20)^ b<^l^i 
i7^>^ A]^l^ ^13^>31, % ^<a(20)^ 5L?1i ^ i^M(focus on point). ^ 
«llei^^(FE)7]- OS. i^lS^^B] ^f]^ rtfel-A^ ^^^^ ^ ^o] 

:e(^, A-]^l7> ^ ^-f )<^1^^ % ^'^(20)0] i?]>. A-]:^.^ 

<16> ^7]i Ai^lA] % c]^a. 7]^ ^/SE^ ^ll^J^^l^ ^ t:]^^(10)<^l cfltV 

?itfl CD(coinpact disc). DVD(digital video disc)5] t:]::^^^] -^-^^^ tii\^ 
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<17> t£ 1 ^ £ 21- ^S^V^S, f^EflSl >H:acilA-lfe ^^41- >^>-g-*>°^, 

^i^l ^Hl ^ ^<a(20)^ ^^7} lelfe 

<i9> ^^-71 7l#^ sf;^!!- ^>^^*V7l ^t!r iTii 5L7l>z A-l^lT^^ofl -g-^a-^H 

^^4» ^^^5^>^ ^ ^ ^'^<='l ^^^4*^1 -i-^^H ^Tlrii A-l^ll- ^«5s:> 

^7]^ Ai^ll- ^SJ^V^ CI- 7^1; ^ .^1-7] s.7]:^ ^^^]7} A^^tt ^, ^7] ^ 

^'^o] s.7]^ Aijy.!- ^mi^ cf^i-. '^wl^Vcf. 
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^7] :^^^S] ^/5E^ 7>^^ ^ ^Jl, -^-71 ^ ^<a^ '^■71 S.f] 

^#*>fe ^^1; ^ ^7] 5£71>1 ^ 2i:^0] n>^£]^l ^s]-^ ^-f ^ 
^^S7lS.^Bl ^^^S]^ ^-^^mr o]-%-^<=^ S.n^^ ^^S^fi, ^7] 3L^^ ^ S 

^ 3L7l:i 'Hlei^s ^ ^Lt^^ ^4-?il<^l^^» i^tb^. 

o\]A] ^^^^^ #^*>fe i^^] sis; ^ -^>7l r^i^^l s\s.^ -g-'g- 

^ ^^*>fe =el-olt}i^ 
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<27> ^ ^T^4 ^ ^t^o^ ^^^^ ^ ^ ^^^^ ^Alofl o^^l-o^ ^^^£)^ 

o]n^}7] ^ ^^^2^ Hi-^^t!: ^Ajc^ii- <mAi*>^ £^ ^ :£ 

<28> o]^}^ ^s^l-o^ ^ w>^^tb ^ ^ 

^Ml^l ^^^tbcf. £1^011 ^^t!: ^^-f-J:^ -^"^tt M-El-\flc|-. 

<29> JE 3^ ^ ^^ofl ttl-^- SLf]^ ^^121 l-^si- q-Bi-i^c)-. :£ 3^ ^s^m, 

^1^1^^1(300)^ ^^71(310), 7>>a:7l(320), ^^^i ^E. ^Bl(focos loop 
filter; 330), ^^^4 71(340), i^S^^ ^#SlS(350), JE.el-o]tf| (360) ^ 
^ ^^^(370)^ ^oltbcf. 
<30> ^s. 71(310)^ :^ ^<a(370)-^S.^Bl t^^s)^ <^lel^^(FE)» ^^^}Jl ^ 

7>>a:7l (320)5- 71-^71(320)^ #^71(310)21 ^H-^^^l* 

i=l^>7li4 SE^ '^iE ^, ^34(0FE)* ^7^::^! ^S. ^E-l(330) ^ ^ ^# 

s|S.(350)S. ^7l>| ^S^^^^ i?li oijal^ji: (FE)<^1 

^l7l§>7l ^S.o]t^. 

<3i> i7^>i €£i(330)^ 7V^7l (320)21 #^^^(0FE)1- ^^*1-Ji. €t-l^^>i, 
€t-l^€ ^^^1 ^, iTli ^B^i(330)^ ^S-iJI ^ 

^€ ^iLtH^ <H1&|^^(FE)# 4^^^1-Jl. n ^Ei^ ^Ji]-!- #^^Vi:f. 
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^S. ^Bl(330)fe ^i^^^ ^Bidow pass filter)^. ^ 91:^, S.^]^ € 

bK330)^ <^1^(NSK)^ ^-^S^Bi ^]c]^ ^ sac)-. 
<32> 71(340)^ ^^J^><^ ^^^1(SW)S. ^LtH^ ^ 

^#SlS.(350)^ 5L7Hrfi A^^l^l ^-f^llo] Ai:^(focus OK signal; FOK) ^ 7}^7] 

(320)5] #^^J:(0FE)1- 4^^^>Jl, iT^i ^ ^#*>Jl (check)*>3l, n 

<33> ^i^^l(SW)^ i7i>i ^ 2:^ ^#51^(350)^ #^^J:<^1 -g-^^H 

71(340)^ ^eK330)^ ^^^^S. ^e)-oly] 

(360)^ #^tbcl-. 

<34> :BEl-olal(360)^ ^i^^l(SW)S-^El ^^(SFOD)» ^^^Vjl ^^^i a-^^] 

S.f]^^ ^iil- ^tb ^^1- ^ ^*y(370)^ ^^<HlolBl^ #^tti=l-. ^ ^"^(370) 
^ :^e]-o]Bl (360)3] #^Aij:oil ^^^}<^ ^ t:]^3.^^S. ^^^^}7]^ % 

<36> £ 3 ^ £ 41- ^2i^}^, ^ rcl-s. ^^^1(300)^ ^^sj- ^^^7] 

(340)^ #^Al^oi ^^40^ ^^cfl -g-ig-^H ^i^l^l 

i^^l(SW)^ ^ 2:^ ^#5|S(350)S.-^Bl -§-^*H ^€ 
2)- ^^57](340)S] ^^Aij:-. ^5]-oltJl(360)S ^^tVcf. 
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<37> SEtt. S.^^ St^^ A-1^l7> -^^^tl: ^-^Bl, :ii^^l(SW)fe XtH^i 

^B^(330)s^ S.e|-o]wl(360)^ ^^tb^^. ■& 

iT^i ^^^7} ^^^tb ^-f , ^ ^'^(370)^^ ^B] <Hlel^^(FE)fe 0 

o]t:f. tcfei-A] ^i^l7"l- ^^^tb % ^<^(370)^ S.7]^:l ^sS^}'^, % 

back)^ ^91^. 

<38> i^e^-A-l :^ ^<^(370)^ i^li H^1^1<^1^ 71(340)^ ^^^Jl'Hl -§-^ 

*H T^^s^ji, iT^i Ai^l7> ^J^tb ^^Bl(i7l>i A])^ i7l>h ^E-l(330) 

<39> H 5^ £ 3<^1 S.^]^ ^^^7]$] lr^S.» ^-Bl-'^tq-. S. 5611 ^X\^ m}9^ :Q: 

'=>], ^^^^ ^^571(340)^ c}^7fl^ §>a7l#(341, 343, 345, 348), ^-^711^ ^^7l# 
(342, 344) ^ ^-^7flS] ;^l<?^5lS#(346 . 347)^ ^wltbcf. ^7]^^ Ki , Ka, Kb ^ Kofe 
^?)l<a q-El-i^cl-. rf^ 7)151 xl^^s.l-(346 , 347)2l-zl-^ D#^#l--^ 

S. ^ SZi^. ^^571(340)^ <a€:^ (IMP)<^1 -S-^^H ^^4» 

<40> ^^71(341)^ ^:£(IMP)1- ^^*>al, ^^(IMP)<^1 ±^^2] 

^Bl(Ki)l- ^^3L H ^^^4» ^^7l(342)S ^n^^. ^>g7l(342)^ ^>S7l(341) 
^ ^ ^>a7](344)^ #^^^» 7V^^1-J1 H ^>S^a2l-» ^^71(343) ^ ^1<?^ 

S1^(346)S. #^371(343)^ ^^^71(342)^ ^^^}<^ ^^^^ <^]^ 

(Ko)S ^*>Jl -g-^^sf^Hl 4^ 3011 S-Al^ iii^^l(SW)S- #^?l:t:l-. 
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<4i> ;^1<?!^ls.(346)fe ^^7l(342)Sl ^I'^l^l^'lJl H ^Ji\- 

# 71(345) ^ ^l^slS.(347)S ^1^515.(347)^ ^l<a:2|S (346)^1 #^ 

^^1- ^^*>^ ^^^m ^l^^l^lJl n rnsfl- ^^71(348)^ #^t!:cl-. §^^71(345) 
;^l<?!5lS-(346)^ #^-<;d^<Hl ^^(Ka)l- ^*>J1 H ^41- ^^^71 (344)5. # 

^^>al, ^^71(348)^ ^l<?isl5.(347)Sl #^^^<H1 ^^(Kb)* ^^>JI H ^^j- 

» ^^7l(344)S 

<42> :£ 5CH] ^X\^ ^^371^1 ol^^ tifl;^^ cf^jil- ^rf. 

<43> 2^> IIR^Bl (Infinite Impulse Response filter)oll tfl^ "^^^^ z^^^ 

<45> c^7lA-l ^3. t>r^^^ X(z)^ ^ 711^ ei-(roots)^ 7>^H. o] :^7ll^ e*ol 

^E-lfil ^^*(poles)om-. H(z)^ ^^«^1 ^-f , <=>11-^ SAl 

n^^^ 2^ ^tq.. 

<46> ^^ = ^^./e 

^«l-<^ 34 ^cl-. 

<48> JVC^>— Ci-ic'i^'^Xi-iPz^"') 

3] — i-C2A-cose>;?-'-<-^=^-= 
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<49> 3^ c,l-§-*><^ 1* ^^*>ia 4i4 

( 1 -re^ z 'X 1 -re ■^^^■•) 

<5i> 46]] ^711^ Sl^'yC feedback) 7^]^^ ^4. 



<52> 



a, = 2rcosQ 



<53> ns^ul, ^t]-^ lofl tfl-g-^^V^ IJ-^^ (difference equation)^ 6^ ^ 

j^^^ gj y[n] = (2rco*eM«-l]-rV[«-2] + b^[n] + b,x[n-l] + b^\n-2\ 

<55> ^^^^ 1 ifl^^i ^^A] 6^ -i-^H. ^^#4 £)^<a ;^]^^^o^ ^^^i^. ^ ^ 

Sicf. c^l^cfl ^^^^ al^* w>^^ €1^. HSlM- ^ 5 

<56> <^^^^ IS. Al^iU^oj ^^^^ Z^i^<^lAl 

^^€^<^1 9X^<^\ ikA. ^ v=lo-\o\o\ ^^*o^ z]-£^ ^^^^ el-qov 

(radian)^2l-^4 ^^^^1 '^^It!:!^. ^^l-^i 5<^l^i a2^ -IS JL^^AjflJi, al^ 

<57> <:^l^ifl ^ 5<H1 o^^H ^^S^lfe ^^sh^ ^^^^ Ka<^l 

^ M Sl^><^ ^-^€1=1-. <^7lA^ Ka=2cos5=2cos(2;r (ft/fs))c>l:il, ftfe ^5. 
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^2|-^(target frequency ) <=»1 :il , fs^ '^^^^ ^^xf^^C samp ling frequency) olS-S., ka^ 

<58> £ 6^ ^ ^^<^1 ^i^l^^l ^ ^i^l'i^'^^ ^>-§-^>^ ^i^l* ^> 

7l M-Bl-^t:f. S 3 ^ :£ 6^ ^^^V^, i7l>i ^>^1(300)7V 

^i^l Sl*H Al3)-$>^ ^-f(610), 71(340)^ 

» ^^Ss^H ^^^](SW)S. #^tbcf(620). 3L?1-^i ^ ^#3)5.(350)^ <^lei 

<59> A^^l ^^1(300)7> ^ ^*>^ ;g 0.(^5^^ 

^17> ^tb ^-f), ^^^l(SW)^ 3L7l>i ^ ^#^5.(350)^-?-Ei 

^^^V"^ ^^^4 ^^371(340)5- :^21-<>1H1(360)^ 

^^W. "^^^^ ^^oMiseo)^ #^571(340)3] t^^Ai:£6fl -g-ig-^c^ :f 

(370)* ^-g-^V^^i SLn^ ^^t!-m640). 
<60> zie-m ^i^l^ ^ 2,:^ 5lS.(350)7> JL^i ^ i<?l 

^#^1-^, :^-$1^1(SW)^ 5L7l^ ^ ^#SlS(350)S^Bl 
-S-^^H i^H^i ^Bl(330)^ #^^^1- (360)3- tcl-e^-Al s.^ 

<5lwl(360)^ i7l>i ^Bl(330)5l -§-^^><:^ ^ ^«^(370)* ^-^^f^^i 

^LtH^ 4"^tbi^(650). 

<61> ^ ^t^^ H^ofl HA]^ <a 6^]^ ^JLS. ^^5]^O.q- o]^ t^lAl^ol ^6\] 

^^^}^, ^ 71^ ^o>o^ ^^o^ ^]^^ 7>^ ^>e}-^ <^1S.^E^ t].o^^ ^ 
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^ ^^Hl7> 7}^^t^^ o]^^ ^olc^.. nq-sl-Ai, ^ ^x^oji 7l#^ ^ 
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11 

S.^^ ^i^l^^<^l -§-^^l-<^ ^^^^9 "Qi^m^ ^711; ^ 
21 

^ll^J-<^l ^7] ^J^sl-^ ^44- ^/a^ 7>^^ ^ 

31 

^li%Hl ^<H>H. ^ ^<y^ Kf]^ ^^^]7} ^^^^ ^<^] s.^^^ A-i:e.» 

41 
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51 

^U^M Slol^i. ^71 ^/^^ ^M.^ 7>^€ ^ 91^ 

i^^^^ 6] 

^14%H1 $X'=^^^. ^i^l^j-'S^, 

s.n^ ^i^i7> ^^^tt ^, ^7i % ^<^o] s.^^ ^^^m ^^11- ^ 

8] 

^]7*J-<H1 ^<H^i, ^^4^ ^2}-^ ^/:£fe 7>€€ ^ ^fe 

5L7li 
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10] 
111 

7^:fi ^s. 
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12] 

13] 

[^^^J- 14] 
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is. 31 



340 




300 



.360 



as 2is 



is 4] 



SFOD(V) 



370 



= sfo|bH 
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